NEUTRINO NEWS FROM THE LAB AND THE COSMOS

Fermilab, 17-19 October 2002

This workshop will focus on cosmological and terrestrial probes of
neutrino masses and mixing, highlighting the implications of recent
results, and aiming to bring together members of the particle and
astrophysics communities. Particular emphasis will be placed on
the interplay and complementarity of cosmological and laboratory
based methods of determining neutrino properties, as well as future
directions in both areas.

Topics Include:

Large Scale Structure Direct Mass Limits

Small Scale Structure Solar & Atmospheric Neutrinos
Cosmic Microwave Background — Reactor Neutrinos

Big Bang Nucleosynthesis Short & Long Baselines

Local Organizing Committee
Kev Abazajian & Nicole Bell
John Beacom, Janet Conrad, Scott Dodelson, Josh Frieman & Boris Kayser

Registration and schedule available at:
http://www-astro-theory.fnal.gov/Conferences/NuCosmo/

Sponsored by Fermi National Accelerator Laboratory



‘ Cosmological Neutrinos

Number density:
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‘ Neutrino Mixing ‘

Neutrino flavors (e, U, T) are not the “true” vacuum neutrinos:

Vo = Z E—r*"l-.‘u.i-"'-*"ri' )
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Simplest case, 2 X 2:

V. =  cosfqry + sinfpim
v, = —sinbo + costors,

Minimal physical case, 3 x 3:
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Neutrino Oscillations
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The Emerging Neutrino Mixing Matrix‘ Va = Z Uaivi,
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Atmospheric results:
large/maximal 6,
> MINOS/K2K

Solar results: 5 3
large 0, M atm
=» KamLAND

Reactor limits: \A
small 6.,
-»Long-Baseline?
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Atmospheric results?
large/maximal 6,
=2 MINOS/K2K

Is this enough??

LSND: light sterile neutrinos
or CPT violation

=» MiniBooNE

Solar results:
large 6,
= KamLAND

Reactor limits:
small 0,4
-»Long-Baseline?




Neutrino Experiment = Cosmology

the overall mass scale of neutrinos
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Extreme effects of very massive active neutrinos (decay, etc.) in
the early universe can be safely ignored




Cosmology = Neutrino Physics

QBh2 Big Bang Nucleosynthesis
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Neutrino Experiment = Cosmology

number density of neutrinos

Generally:

3

i

2¢(3)

n =113 cm™F,(¢{)

-002 -

-004 +

S

-006 |

-0.08 -

LMA

LMA solar + maximal ATM

=>Any chemical potential will
alter the “He abundance.

& <<1

n =113 cm™ flavor™

Self

-0.1

10 1

Q, = Zmi n,

2m,

- 93.8eV h?

/0crit

T (MeV)

(Dolgov et al; KA, Beacom, Bell; Wong 2002)



P(k) (h-3 Mpc?)

Cosmology = Neutrino Physics Measurements of the spectrum
Neutrino Mass of fluctuations:
104,
* galaxy surveys
« cosmic shear (weak lensing)
1000 e Lyman-a forest
- CMB
» galaxy cluster abundances
=>» Give precision accounting of
100 & the components (matter and
: energy) of the universe
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« Neutrino experiment: mass splittings o = 2. mn, _ 2m,
& cosmological number density ’ L 93.8 eV h*

 2dF Galaxy Redshift Survey: upper mass limit m,<1.8eV = m,<0.6 eV
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